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ABSTRACT 
Direct Current (DC) cannot be transformed by transformer because its frequency is very close 
to zero and the ability of Alternating current (AC) to be transformed (because its frequency is 
not zero) is the reason why Power System Networks are AC designed today. However, since 
the advent of High Voltage Direct Current (HVDC) transmission and the growing need for 
energy systems to be green and efficient, DC is crawling back to the scene as DC applications 
are diverse and holds the promise for efficient power consumption and easy integration of 
renewable energy. This has brought up an advocacy for a complete change over to DC or a 
mixed system of AC and DC. This research work investigated what a complete change over to 
DC would do concerning Electricity poverty in Africa especially Nigeria, rural dwellers’ 
ability to afford this transition and what it would cost the utility by comparing the electrical 
energy consumption, energy loss, system efficiency and cost of an AC system and DC system.  
These systems were made up of a hypothetical house in a rural area since they are the most 
affected by Electricity poverty and because the residential sector has received very little 
attention in DC transition. Results showed that the DC-House appliances cost is 54.23% more 
than the AC-House appliances, the AC-House loses 64.07% energy more than the DC-House, 
the AC-House would pay 71.34% more in energy bills than the DC-House, the AC-House 
would cost the utility 73.3% more to install than the DC-House and the utility would be paid 
back faster in the DC-House than in the AC-House.  
 
keywords: renewable energy sources; solar energy; DC; AC; electricity poverty; 
efficiency; cost. 
 
 
